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Abstract:  This study was conducted to develop a scale to measure knowledge about 
hypertension among Turkish adults. The Hypertension Knowledge-Level Scale (HK-LS) 
was generated based on content, face, and construct validity, internal consistency, test   
re-test reliability, and discriminative validity procedures. The final scale had 22 items with 
six sub-dimensions. The scale was applied to 457 individuals aged ≥18 years, and 414 of 
them were re-evaluated for test-retest reliability. The six sub-dimensions encompassed 
60.3% of the total variance. Cronbach alpha coefficients were 0.82 for the entire scale  
and 0.92, 0.59, 0.67, 0.77, 0.72, and 0.76 for the sub-dimensions of definition, medical 
treatment, drug compliance, lifestyle, diet, and complications, respectively. The scale 
ensured internal consistency in reliability and construct validity, as well as stability over 
time. Significant relationships were found between knowledge score and age, gender, 
educational level, and history of hypertension of the participants. No correlation was found 
between knowledge score and working at an income-generating job. The present scale, 
developed to measure the knowledge level of hypertension among Turkish adults, was 
found to be valid and reliable. 
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1. Introduction  
According to the World Health Organization (WHO), in 2008, an estimated 36 million of the   
57 million worldwide deaths were due to non-communicable diseases (NCD). These diseases included 
primarily cardiovascular diseases, cancers, chronic respiratory diseases and diabetes, including 
approximately 9 million deaths before the age of 60, with nearly 80% of these deaths occurring in 
developing countries [1]. Hypertension had a prevalence of 26.4% in the worldwide adult population 
in 2000 (26.6% in men and 26.1% in women). The total number of hypertensive adults was   
972 million: 333 million were in more economically developed countries, and 639 million were in less 
economically developed countries [2]. Furthermore, hypertension is one of the leading causes of 
premature death worldwide, accounting for 7.6 million deaths in 2001 [3]. The number of adults   
with hypertension in 2025 was predicted to increase by 60% to a total of 1.56 billion adults [2]. 
Hypertension is the most common chronic disease with sudden onset, and it is called the “silent killer” 
because it progressively and permanently damages organs. Hypertension causes several heart, brain 
and kidney diseases, resulting in severe and life-threatening complications, as well as death [4]. 
Non-communicable diseases including hypertension are among the leading causes of preventable 
morbidity and related disability. The monitoring of hypertension and other NCDs consists of   
country-level surveillance and monitoring systems, including surveys that are integrated into existing 
national health information systems and that include monitoring exposure to risk factors, outcomes, 
social and economic determinants of health, and health system responses [1]. 
Hypertension is common in Turkey, as it is worldwide [5]. The Turkish Hypertension Prevalence 
Study (the PatenT study) found that the prevalence of hypertension was 31.8% (27.5% in men and 
36.1% in women) in adults aged 18 years and over. Only 40.7% were aware of their disease, and 
31.1% were on antihypertensive treatment in 2003. Controlled blood pressure was observed in 8% of 
all hypertensive patients and in 20.7% of patients who were aware of their high blood pressure and 
receiving antihypertensive treatment [6]. According to data from the 2004 National Burden of Disease 
Study, controlling high blood pressure in adults aged 30 years and over would prevent deaths in 20.4% 
of men and 30.8% of women [7]. 
The management and control of hypertension is possible with a combination of medication and 
strict lifestyle changes. Control programs are required to manage hypertension in a social dimension. 
However, it is well known that the control of hypertension is inadequate in Turkey and in many other 
countries [8]. The main reasons for this inadequate control of blood pressure include demographic 
characteristics, health beliefs and the presence of other chronic diseases. Other reasons include lack of 
hypertension awareness and lack of knowledge about high blood pressure [4,9]. While it is difficult or 
impossible to change demographic and personal characteristics, cultural norms and socioeconomic 
status, increasing knowledge through educational interventions on treatment can positively influence 
patients’ beliefs about medicines [10]. Because hypertension may occur for many people at some point 
in their lives, safe and potentially effective preventive measures should be more widely established [11]. 
Although instruments have been used in studies conducted on various populations to determine the 
knowledge level on hypertension and risk factors, there are no such valid and reliable instruments  
for the Turkish population [12,13]. Patients’ knowledge level can be increased by educational 
interventions. The determination of the current level of knowledge would shed light on future Int. J. Environ. Res. Public Health 2012, 9 1020 
 
educational intervention studies. The present study was conducted to develop an instrument for 
measuring the knowledge level of Turkish adults concerning hypertension and to establish the 
instrument’s validity and reliability. 
2. Methods 
2.1. Establish Face and Content Validity of the Hypertension Knowledge-Level Scale (HK-LS) 
Recent data from the literature, the Turkish Society of Cardiology treatment and follow-up 
guidelines, and treatment guidelines from several international hypertension associations were 
reviewed for the development of the scale [14-18]. 
During the development of the Hypertension Knowledge Level Scale (HK-LS), a 52–item scale was 
prepared by researchers [9-11,14-21]. Each item was a full sentence that was either correct or 
incorrect. The items questioned the definition, etiology, medical treatment and complications of 
hypertension, as well as the attitudes and behaviors about drug compliance, diet, and lifestyle. Each 
item was prepared as part of a standard answer (Correct, Incorrect or Don’t Know). In an effort to 
assess the content validity of the scale to identify whether items were or were not representative of the 
knowledge level of hypertension, the opinions of nine experts (one sociologist, three epidemiologists,  
two cardiologists, one primary care physician, one pharmacologist, and one internal medicine 
specialist) were requested via an assessment form. The experts were asked to grade each item as 
“essential,” “useful but inadequate” or “unnecessary”. The expert opinions were evaluated, and 12 
items were excluded from the scale. All items were evaluated in terms of clarity and expression by 
considering the expert opinions, and relevant changes were made. 
A convenience sample of ten individuals who did not have medical or research backgrounds were 
also asked to provide feedback on the questionnaire in terms of its language and clarity. This sample 
included adult professionals, such as hospital personnel and schoolteachers. 
2.2. Study Group and Procedure 
Approval by the local committee (certification number: 2011/260) and verbal consent from the 
participants were received prior to participants’ enrollment in the study. 
The study was conducted in Alpu County (Eskisehir, Turkey) between July 2011 and August 2011. 
The study population was composed of all adults over 18 years of age living in Alpu. The sample size 
was calculated at 400 individuals by considering the statement “sample size should be 5 to 10 times 
the number of items in the study scale” [22]. However, we assumed that individuals may be lost during 
test-retest, and therefore the sample size was increased by 15%, for a total of 460 individuals included 
in the study. All adults over the age of 18 living in three of the four lottery-selected towns (Fatih, 
Kemal Pasa and Yunus Emre) of Alpu were visited individually. All enrolled subjects were visited in 
their homes by Erkoc SB, one of the study authors, and by intern doctors who were trained on the 
questionnaire, which was completed during face-to-face interviews. 
Individuals with cognitive dysfunction preventing them from understanding the questions or giving 
clear answers, individual visitors to the study area, and individuals who did not agree to participate in 
the study were excluded. Int. J. Environ. Res. Public Health 2012, 9 1021 
 
The HK-LS scale was applied to all participants, and demographic characteristics (age, gender, 
education level, and work at income-generating job and personal and/or family history of hypertension 
were examined. Information was obtained during a 15 to 30 min face-to-face conversation. 
2.3. Statistical Analysis  
SPSS version 13.0 for Windows (SPSS Inc., Chicago, IL, USA) was used for the data analysis. The 
demographic characteristics of the study group were reported by using descriptive statistics (frequencies, 
proportions, and means). The mean scores were compared by t-tests and one-way ANOVA. 
2.4. Evaluation of the Hypertension Knowledge-Level Scale (HK-LS) Factor Analysis 
In order to determine the qualifications measured by the scale and examine the meaning of the total 
scores, construct validity was assessed by factor analysis, specifically principal component analysis. 
Factor analysis adequacy was demonstrated by applying the Kaiser-Meyer-Olkin (KMO) test to the 
scale. Because the KMO result was >0.50, factor analysis was performed [23]. 
Single-item sub-dimension items and items with a factor loading of <0.49 (total: 13 items) in the 
factor analysis were excluded. Among the factor rotation methods, Equamax Rotation Method was 
selected. According to factor loading assessed by factor analysis, items pertained to a sub-dimension 
according to their maximum factor weight. Eight sub-dimensions were identified by factor analysis.  
2.4.1. Internal Consistency 
The Cronbach alpha coefficient was calculated for the reliability analysis of each sub-dimension. 
Items that had an item-total correlation of <0.40 were discarded from the measure. For each factor, a 
Cronbach coefficient alpha value of >0.59 and <0.95 was considered acceptable. Ultimately, 5 items in 
2 sub-dimensions were also excluded from the scale. Correlation analysis was used to assess internal 
consistency reliability. The correlation coefficient must not be negative or below 0.20 [23].  
2.4.2. Test-Retest Reliability 
The stability of the instrument over time was tested by the test-retest reliability method. Two weeks 
after the initial application, the scale was applied to 414 of 457 individuals (90.6%) for test-retest 
reliability. Spearman’s rank correlation coefficient was used to measure the level of agreement 
between responses at test and re-test. 
2.4.3. Discriminative Validity 
Discriminative validity of the scale compares the group scores [24]. Knowledge levels are believed 
to be greater in individuals with personal and/or family histories of hypertension; therefore, the total 
scores of the study group were compared by t-test. 
Subjects’ total scores on each item were put in order from lowest to highest for the assessment of 
internal criterion validity. The difference between the total scores of the lower 25% and the upper 25% 
of the distribution was analyzed by t-test (Student’s t-test).  Int. J. Environ. Res. Public Health 2012, 9 1022 
 
2.5. Scoring  
The final scale had 22 items with six sub-dimensions. The expression was incorrect for 9 items. 
Each correct answer was worth 1 point. Incorrect statements were encoded inversely to the other items. 
The maximum score was 22 for the entire scale, 2 for “definition”, 4 for “medical treatment”, 4 for 
“drug compliance”, 5 for “lifestyle”, 2 for “diet”, and 5 for “complications” sub-dimensions. The 
minimum score was zero for the entire scale and for all sub-dimensions.  
3. Results  
3.1. Study Group  
The mean age of the 457 individuals was 44.56 ± 15.15 years (range, 18–82 years). Of these, 31.3% 
were male and 68.7% were female. A personal history of hypertension was observed in 23.2% of the 
participants, a family history in 34.8% and a personal and/or family history in 47.0%. The distribution 
of the study group according to various demographic and medical characteristics is shown in Table 1.  
Table 1. Distribution of the study group according to various demographic and   
medical characteristics. 
Variables Number 
(n = 457) 
Percentage 
(%) 
Age group (years) 
18–29 
30–39 
40–49 
50–59 
60+ 
 
83 
102 
105 
80 
87 
 
18.2 
22.3 
23.0 
17.5 
19.0 
Gender 
Male 
Female 
 
143 
314 
 
31.3 
68.7 
Education level 
No formal education 
1–8 years 
9 years+ 
 
57 
253 
147 
 
12.5 
55.3 
32.2 
Work at income generating job 
No 
Yes 
 
289 
168 
 
63.2 
36.8 
Personal history of HT 
Absent 
Present 
 
351 
106 
 
76.8 
23.2 
Family history of HT 
Absent 
Present 
 
298 
159 
 
65.2 
34.8 
HT: Hypertension. Int. J. Environ. Res. Public Health 2012, 9 1023 
 
3.2. Evaluation of the Hypertension Knowledge-Level Scale (HK-LS) 
3.2.1. Factor Analysis 
The Kaiser-Meyer-Olkin measure of sampling adequacy was 0.78. Bartlett’s test of sphericity was 
significant (x
2 = 3300.796, df = 231, P < 0.001). Six sub-dimensions encompassed 60.3% of the total 
variance. The results of the factor analysis for HK-LS are shown in Table 2. 
Table 2. Results of the factor analysis for HK-LS. 
Sub-dimensions  
Item number 
 
Item 
Factor 
loading 
Variation 
explained (%) 
Definition 
1 
2 
 
Increased diastolic blood pressure also indicates increased blood pressure. 
High diastolic or systolic blood pressure indicates increased blood pressure. 
 
0.93 
0.92 
 
9.06 
Medical 
Treatment 
3 
4 
 
5 
 
6 
 
 
Drugs for increased blood pressure must be taken everyday.  
Individuals with increased blood pressure must take their medication only when 
they feel ill. 
Individuals with increased blood pressure must take their medication throughout 
their life. 
Individuals with increased blood pressure must take their medication in a manner 
that makes them feel good. 
 
 
0.72 
0.65 
 
0.61 
 
0.49 
 
 
 
8.08 
Drug Compliance 
7 
 
8 
 
9 
 
10 
 
If the medication for increased blood pressure can control blood pressure, there is 
no need to change lifestyles.  
Increased blood pressure is the result of aging, so treatment is unnecessary.  
If individuals with increased blood pressure change their lifestyles, there is no need 
for treatment.  
Individuals with increased blood pressure can eat salty foods as long as they take 
their drugs regularly.  
 
0.73 
 
0.68 
0.66 
 
0.59 
 
 
 
 
10.58 
Lifestyle 
11 
12 
13 
14 
15 
 
Individuals with increased blood pressure can drink alcoholic beverages.  
Individuals with increased blood pressure must not smoke. 
Individuals with increased blood pressure must eat fruits and vegetables frequently.  
For individuals with increased blood pressure, the best cooking method is frying.  
For individuals with increased blood pressure, the best cooking method is boiling 
or grilling.  
 
0.76 
0.72 
0.65 
0.62 
0.61 
 
 
 
 
11.27 
Diet 
16 
17 
 
The best type of meat for individuals with increased blood pressure is white meat.  
The best type of meat for individuals with increased blood pressure is red meat. 
 
0.83 
0.69 
 
9.16 
Complications 
18 
19 
 
20 
21 
22 
 
Increased blood pressure can cause premature death if left untreated.  
Increased blood pressure can cause heart diseases, such as heart attack, if  
left untreated.  
Increased blood pressure can cause strokes, if left untreated.  
Increased blood pressure can cause kidney failure, if left untreated.  
Increased blood pressure can cause visual disturbances, if left untreated.  
 
0.80 
0.76 
 
0.75 
0.62 
0.62 
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3.2.2. Internal Consistency 
The Cronbach alpha values were as follows: 0.82 for the entire scale, 0.92 for the definition, 0.59 
for medical treatment, 0.67 for drug compliance, 0.77 for lifestyle, 0.72 for diet, and 0.76 for 
complications sub-dimension in the initial test. The coefficients for the second application were 0.83, 
0.92, 0.57, 0.65, 0.74, 0.79 and 0.80, respectively, in the second test. 
The average of the scale after excluding the item ranged between 16.75 and 17.17, the variation of 
the scale after excluding the item ranged between 12.43 and 13.63, and the average alpha value of the 
scale after excluding the item ranged between 0.80 and 0.82. The corrected items-total score 
correlation coefficient was a minimum of 0.27 and a maximum of 0.50 (items 12 and 14, respectively), 
and there were 10 items with a corrected items-total score correlation coefficient >0.40. 
3.2.3. Test-Retest Reliability 
Following the test-retest, a high positive correlation was observed between the total scores of the 
two applications using Spearman’s rank correlation analysis (r = 0.798, P < 0.001). A scatter plot of 
the HK-LS test-retest scores are shown in Figure 1.  
Figure 1. Scatter plot of the HK-LS test-retest scores. 
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3.2.4. Discriminative Validity 
The total scale score was significantly higher in individuals with histories of hypertension 
compared to those without (18.08 ± 3.41 vs. 17.37 ± 4.04) (t = 2.022; P = 0.044). The scores for the 
medical treatment sub-dimension (t = 2.593; P = 0.010) and complications sub-dimension (t = 2.7750; 
P = 0.006) were significantly higher among individuals with histories of hypertension. 
In the internal criterion validity assessment, the scores taken from 22 items are listed from lowest to 
highest. The total score for subjects in the lower 25% group (21.54 ± 0.51; n = 114) was higher than 
the total score for subjects in the top 25% group (12.53 ± 3.24; n = 114) (t = 29.26; P = 0.000). In Int. J. Environ. Res. Public Health 2012, 9 1025 
 
other words, the scores for subjects placed at the bottom of the list (lower 25%) were higher than the 
scores for subjects placed at the top of the list (top 25%).  
3.3. Evaluation of the HK-LS Results of the Study Group 
The distribution of sub-dimensions and total HK-LS scale according to various demographic 
characteristics of the study group are shown in Table 3. 
Table 3. The distribution of sub-dimensions and total HK-LS scale according to various 
demographic characteristics of the study group. 
Variables Sub-
dimension 1 
(Mean ± SD) 
Sub-
dimension 2 
(Mean ± SD) 
Sub-
dimension 3 
(Mean ± SD) 
Sub-
dimension 4 
(Mean ± SD) 
Sub-
dimension 5 
(Mean ± SD) 
Sub-
dimension 6 
(Mean ± SD) 
Total  
Scale 
(Mean ± SD) 
TOTAL  1.09 ± 0.96  3.08 ± 1.09  3.14 ± 1.15  4.55 ± 1.02  1.73 ± 0.60  4.13 ± 1.31  17.71 ± 3.77 
Age group (y) 
18–29 
30–39 
40–49 
50–59 
60+ 
 
1.33 ± 0.95 
1.20 ± 0.93 
1.03 ± 0.98 
1.10 ± 0.96 
0.99 ± 0.98 
 
3.04 ± 1.13 
3.23 ± 1.10 
3.17 ± 0.98 
3.10 ± 1.06 
2.81 ± 1.10 
 
3.35 ± 1.12 
3.20 ± 1.08 
3.18 ± 1.09 
3.15 ± 1.07 
2.80 ± 1.33 * 
 
4.49 ± 1.21 
4.61 ± 0.90 
4.56 ± 1.06 
4.69 ± 0.63 
4.40 ± 1.17 
 
1.68 ± 0.72 
1.74 ± 0.58 
1.82 ± 0.46 
1.79 ± 0.52 
1.62 ± 0.72 
 
4.11 ± 1.28 
4.09 ± 1.21 
4.37 ± 1.19 
4.34 ± 1.12 
3.70 ± 1.63 * 
 
17.76 ± 4.04 
18.05 ± 3.44 
18.13 ± 3.28 
18.16 ± 3.20 
16.33 ± 4.57 * 
Statistical analysis  P = 0.591  P = 0.100  P = 0.025  P = 0.405  P = 0.122  P = 0.004  P = 0.004 
Gender 
Male 
Female 
 
1.09 ± 0.96 
1.09 ± 0.96 
 
2.90 ± 1.25 
3.16 ± 1.00 * 
 
3.01 ± 1.27 
3.19 ± 1.08 
 
4.53 ± 1.07 
4.56 ± 0.99 
 
1.73 ± 0.59 
1.72 ± 0.61 
 
4.03 ± 1.41 
4.16 ± 1.26 
 
17.30 ± 4.26 
17.89 ± 3.52 
Statistical analysis  P = 0.986  P = 0.025  P = 0.150  P = 0.801  P = 0.853  P = 0.312  P = 0.148 
Education level 
No formal ed. 
1–8 years 
9 years+ 
 
0.82 ± 0.97 
1.05 ± 0.96 
1.27 ± 0.93 * 
 
2.82 ± 1.09 
3.06 ± 1.11 
3.20 ± 1.06 
 
2.56 ± 1.35 * 
3.08 ± 1.13 * 
3.45 ± 0.99 * 
 
1.53 ± 0.76 * 
1.76 ± 0.57 
1.74 ± 0.59 
 
1.53 ± 0.76 * 
1.76 ± 0.57 
1.74 ± 0.59 
 
3.70 ± 1.69 * 
4.16 ± 1.29 
4.24 ± 1.15 
 
15.56 ± 4.61 * 
17.75 ± 3.55 
18.46 ± 3.48 
Statistical analysis  P = 0.007  P = 0.079  P=0.000  P = 0.002  P = 0.026  P = 0.027  P = 0.000 
Work at income 
generating job 
No 
Yes 
 
 
1.06 ± 0.97 
1.15 ± 0.95 
 
 
3.14 ± 1.02 
2.98 ± 1.21 
 
 
3.16 ± 1.10 
3.10 ± 1.23 
 
 
4.56 ± 1.00 
4.53 ± 1.04 
 
 
1.72 ± 0.61 
1.73 ± 0.60 
 
 
4.13 ± 1.30 
4.13 ± 1.34 
 
 
17.76 ± 3.56 
17.61 ± 4.11 
Statistical analysis  P = 0.317  P = 0.145  P = 0.567  P = 0.755  P = 0.879  P = 0.981  P = 0.677 
* = The group difference. 
Mean scores taken from drug compliance, complication sub-dimensions and total scale were lower 
in individuals aged sixty years or older (P < 0.05). The medical treatment sub-dimension mean scores 
were higher in women (P < 0.05). Lifestyle, diet, complication sub-dimensions, and total scale mean 
scores were lower in individuals who had no formal education. Individuals with nine or more years of 
formal education had higher mean scores for the definition sub-dimension (P < 0.05). For the drug 
compliance sub-dimension, mean scores increased significantly as education level increased (P < 0.05). 
No differences were observed between individuals who had income-generating jobs and those who did 
not in terms of mean scores for all sub-dimensions and total scale (P > 0.05). Int. J. Environ. Res. Public Health 2012, 9 1026 
 
4. Conclusions 
Hypertension progressively and permanently damages target organs, leading to life-threatening 
complications and death [4]. Chronic diseases, such as hypertension, necessitate lifelong drug intake 
and changes in lifestyle. A lack of knowledge about hypertension negatively influences patients’ 
awareness and behaviors, and is a major obstacle in controlling the disease [25]. Educational 
interventions are necessary to control hypertension [20]. The present study was conducted to develop a 
scale that accurately reflects culturally consistent social norms, standards and viewpoints in an attempt 
to determine individual knowledge levels. 
Validity is the extent to which an instrument measures the target issue without mistaking it with 
another issue. Reliability is a prerequisite for regarding a measurement as valid. Reliability is the 
extent to which an instrument gives consistent results in repeated measurements under similar 
conditions. Although reliability is a prerequisite for validity, it is not sufficient on its own for validity. 
Scales that are reliable may not necessarily be valid [26]. 
The factor analysis method is used to group interdependent variables into a specific cluster [23]. 
Twenty-two items in six sub-dimensions were determined following the factor and reliability analysis  
of HK-LS. 
The Cronbach alpha coefficient, which represents internal consistency reliability, should be higher 
than 0.70 [23]. Cronbach alpha coefficients for HK-LS were 0.82 for the whole scale and higher than 
0.70 for all sub-dimensions, except for two (medical treatment and drug compliance), implying that the 
scale has considerable reliability.  
Although Cronbach alpha is an appropriate reliability coefficient for one-dimensional scales, it is 
advisable to use either test-retest or parallel-forms reliability methods in addition to alpha coefficients 
for multi-dimensional scales based on every single item [23]. 
Corrected item-total score correlation coefficients were calculated to estimate the contribution of 
items to the conceptual construct and whether those items can better measure a feature or not. Items 
with a corrected item-total score correlation coefficient of >0.40 are regarded as highly discriminative, 
those between 0.21 and 0.40 are regarded as somewhat discriminative, and those <0.20 are poorly 
discriminative [23]. The minimum corrected item-total score correlation coefficient of the items was 
0.27, and there were 10 items with a corrected item-total score correlation coefficient of >0.40. 
Scale stability over time, i.e., the extent to which repeated applications of the instrument achieve 
consistent results, was assessed by the test-retest reliability method [23]. Test-retest is the application 
of an instrument twice to the same subjects under the same conditions, with a time interval that is long 
enough to prevent relevant recalls and that is short enough to disallow considerable changes in the 
construct being measured [26]. 
Statistically significant results for the test-retest reliability assessment of HK-LS with a 2-week 
time interval and a correlation coefficient of >70 indicate that the scale is stable over time (r = 0.798;  
P  < 0.001). HK-LS test-retest reliability of the test results shows a strong positive correlation, 
indicating good stability. 
Concurrent validity refers to the degree to which a newly developed scale correlates with another 
(equivalent) instrument that measures the same conceptual construct [23]. A major limitation of the Int. J. Environ. Res. Public Health 2012, 9 1027 
 
present study was the lack of a valid and reliable equivalent scale for Turkish populations for the 
assessment of concurrent validity. 
The validity analysis determined that HK-LS is appropriate for measuring hypertension knowledge 
levels. In addition, the reliability analysis determined that HK-LS can be used without measurement 
error, collects data accurately and is a repeatable scale [23]. 
The discriminative validity of a scale can also be assessed by comparing the scores of given   
groups [24]. The total scale scores of patients with a history of hypertension were significantly higher 
than those without (t = 2.022; P = 0.044). 
In our study, significant relationships were observed between knowledge score and age, gender, 
educational level and history of hypertension, while no correlation was observed between knowledge 
score and having an income-generating job. Sabouhi et al. reported that there were significant 
relationships between knowledge score, age and education level, while there was no relationship in 
terms of gender. Martins et al. also reported a relationship between knowledge level and history of 
hypertension and education level [4,13]. 
HK-LS is the first scale that will be used in future studies for preventing hypertension, as well as 
for control programs and educational interventions to determine the hypertension knowledge level of 
Turkish adults. Although the present study was conducted on a representative group of the population, 
it has been shown that HK-LS has high validity and high reliability. However, further studies and 
developments are required to obtain further data on the validity and reliability of the scale. 
Conflicts of Interest 
The authors declare that there are no conflicts of interest.  
References 
1.  United Nations, General Assembly. Political declaration of the High-level Meeting of the General 
Assembly on the Prevention and Control of Non-communicable Diseases. In Proceedings of 
Sixty-Sixth Session Agenda, Item 117. Follow-up to the Outcome of the Millennium Summit. New 
York, USA, 19–20 September 2011.  
2.  Kearney, P.M.; Whelton, M.; Reynolds, K.; Muntner, P.; Whelton, P.K.; He, J. Global burden of 
hypertension: analysis of worldwide data. Lancet 2005, 365, 217-223. 
3.  Lawes, C.M.M.; Hoorn, S.V.; Rodgers, A. Global burden of blood-pressure-related disease, 2001. 
Lancet 2008, 371, 1513-1518. 
4.  Sabouhi, F.; Babaee, S.; Naji, H.; Zade, A.H. Knowledge, awareness, attitudes and practice about 
hypertension in hypertensive patients referring to public health care centers in Khoor & Biabanak 
2009. Iran. J. Nurs. Midwifery Res. 2011, 16, 35-41.  
5.  Republic of Turkey Ministry of Health, Directorate General Primary Health Care Services. 
Prevention and Control Program for Cardiovascular Diseases in Turkey: Strategic Plan and 
Action Plan for the Primary, Secondary and Tertiary Prevention (2010–2014). Available online: 
http://www.tkd-online.org/PDFs/StrategicActionPlan.pdf (accessed on 16 March 2012) Int. J. Environ. Res. Public Health 2012, 9 1028 
 
6.  Altun, B.; Arici, M.; Nergizoğlu, G.; Derici, U.; Karatan, O.; Turgan, C.; Sindel, S.; Erbay, B.; 
Hasanoğlu, E.; Cağlar, S. Prevalence, awareness, treatment and control of hypertension in Turkey 
(The PatenT Study) in 2003. J. Hypertens. 2005, 23, 1817-1823.  
7.  National Burden of Disease and Cost Effectiveness Project. Cost Effectiveness Final Report 
December 2004. Ministry of Health Refik Saydam Hygiene Center Presidency School of   
Public Health Ankara. Available online: htpp://www.tusak.saglik.gov.tr/pdf/nbd/raporlar/ 
hastalikyukuTR.pdf (accessed on 13 October 2011). 
8.  Huang, S.; Hu, X.; Chen, H.; Xie, D.; Gan, X.; Wu, Y.; Nie, S.; Wu, J. The positive effect of an 
intervention program on the hypertension knowledge and lifestyles of rural residents over the age 
of 35 years in an area of China. Hypertens. Res. 2011, 34, 503-508. 
9.  Sanne, S.; Muntner, P.; Kawasaki, L.; Hyre, A.; DeSalvo, K.B. Hypertension knowledge among 
patients from an urban clinic. Ethn. Dis. 2008, 18, 42-47. 
10.  Magadza, C.; Radloff, S.E.; Srinivas, S.C. The effect of an educational intervention on patients’ 
knowledge about hypertension, beliefs about medicines, and adherence. Res. Soc. Adm. Pharm. 
2009, 5, 363-375. 
11.  Victor, R.G.; Kaplan, N.M. Systemic Hypertension: Mechanisms and diagnosis. In Braunwald’s 
Heart Disease: A Textbook of Cardiovascular Medicine, 8th ed.; Libby, P., Bonow, R.O.,   
Mann, D.L., Zipes, D.P., Eds.; W.B. Saunders Company: Philadelphia, USA, 2007;   
pp. 1027-1048. 
12.  Carter-Edwards, L.; Jackson, S.A.; Runaldue, M.J.; Svetkey, L.P. Diet- and blood pressure-related 
knowledge, attitudes, and hypertension prevalence among African Americans: The KDBP Study. 
Knowledge of Diet and Blood Pressure. Ethn. Dis. 2002, 12, S1:72-S1:82. 
13.  Martins, D.; Gor, D.; Teklehaimanot, S.; Norris, K. High blood pressure knowledge in an urban 
African-American community. Ethn. Dis. 2001, 11, 90-96. 
14.  Turkish Society of Cardiology. A guide for National Hypertension Treatment and Follow-up. 
Available online: http://www.tkd.org.tr/kilavuz/k03.htm (accessed on 13 October 2011). 
15. Chobanian, A.V.; Bakris, G.L.; Black, H.R.; Cushman, W.C.; Green, L.A.; Izzo, J.L.;   
Jones, D.W.; Materson, B.J.; Oparil, S.; Wright, J.T., Jr.; et al. Seventh report of the joint national 
committee on prevention, detection, evaluation, and treatment of high blood pressure. 
Hypertension 2003, 42, 1206-1252. 
16.  World Health Organization: International Society of Hypertension Writing Group. 2003 World 
Health Organization/International Society of Hypertension (ISH) statement on management of 
hypertension. J. Hypertens. 2003, 21, 1983-1992. 
17. The Task Force for the Management of Arterial Hypertension of the European Society of 
Hypertension (ESH) and of the European Society of Cardiology (ESC). 2007 Guidelines for the 
Management of Arterial Hypertension. J. Hypertens. 2007, 25, 1105-1187. 
18.  Williams, B.; Poulter, N.R.; Brown, M.J.; Davis, M.; McInnes, G.T.; Potter, J.F.; Sever, P.S.; 
Thom, S.M. Guidelines for management of hypertension: Report of the fourth working party of 
the British Hypertension Society, 2004—BHS IV. J. Hum. Hypertens. 2004, 18, 139-185. 
19. Iyalomhe, G.B.S.; Iyalomhe, S.I. Hypertension-related knowledge, attitudes and life-style 
practices among hypertensive patients in a sub-urban Nigerian community. J. Public Health 
Epidemiol. 2010, 2, 71-77. Int. J. Environ. Res. Public Health 2012, 9 1029 
 
20.  Oliveria, S.A.; Chen, R.S.; McCarthy, B.D.; Davis, C.C.; Hill, M.N. Hypertension knowledge, 
awareness, and attitudes in a hypertensive population. J. Gen. Intern. Med. 2005, 20, 219-225. 
21. Alexander, M.; Gordon, N.P.; Davis, C.C.; Chen, R.S. Patient knowledge and awareness of 
hypertension is suboptimal: Results from a large health maintenance organization. J. Clin. Hypertens. 
2003, 5, 254-260. 
22.  Buyukkaya Besen, D.; Esen, A. The adaptation of the acceptance of illness scale to the diabetic 
patients in turkish society. TAF Prev. Med. Bull. 2011, 10, 155-164.  
23.  Cam, M.O.; Baysan Arabaci, L. Qualitative and quantitative steps on attitude scale construction. 
Turkish J. Res. Dev. Nurs. 2010, 2, 59-71. 
24. Arikan, I.; Metintas, S.; Kalyoncu, C.; Yildiz, Z. The Cardiovascular Disease Risk Faktors 
Knowledge Level (CARRF-KL) Scale: A validity and reliability study. Turk. Kardiyol. Dern. Ars. 
2009, 37, 35-40. 
25.  Oskay, E.M.; Onsuz, M.F.; Topuzoglu, A. Assesment of hypertension knowledge, attitude and 
throught of policyclinic patients at a primary health care center in Izmir. J. Adnan Menderes Univ. 
Med. Fac. 2010, 11, 3-9. 
26.  Ercan, I.; Kan, I. Reliability and validity in the scales. J. Uludağ Univ. Med. Fac. 2004, 30,  
211-216. 
© 2012 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article 
distributed under the terms and conditions of the Creative Commons Attribution license 
(http://creativecommons.org/licenses/by/3.0/). 